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© Form-fitting self-adjusting disposable garment. 

© An anatomically form-fitting, generally self-adjusting dis- 
posable garment (101 comprises a resiliently-stretchable 
outer cover (20), preferably a breathable nonwoven elastome- 
ric fabric, and an absorbent structure (22), disposed within the 
outer cover (20), including a liquid-pervious bodyside liner 
(42), a liquid-Impervious barrier (44) and an absorbent com- 
posite (38) disposed between the liner (42) and barrier (44) for 
absorbing and containing body fluids and other exudate. 
Attachment pockets (29, 31) are formed from front (28) and 
back (26) waist areas of the stretch able outer cover (20) and 
longitudinally-opposed ends of the absorbent structure (22) 
are attached therein whereby the stretchability of the outer 
cover (20) is uninhibited. The bodyside liner (42) may be resili- 
ently stretchable and bonded (45) to the outer cover (20) in a 
stretched condition, causing the absorbent structure (22) to 
assume a cupped profile against the body of a wearer. 
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DESCRIPTION 
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The present invention relates, generally, to the 
15 field of disposable garments utilized for the absorption 
and containment of urine and other body exudates. 

Disposable garments are generally well known in the 
art and have become an important and an essentially 
indispensable sanitary protection item, most oarticularly 
20 « the field of infant and child care where disposable 
drapers provide for the absorption and containment of u^ine 
and other body exudates. Present commercially available 
deposable diapers are generally unitary, preshaoed and 
prefolded, and comprised of a porous facing layer, a fluid 
25 impervious backing sheet with an absorbent material 
dasposed therebetween. These presently available 
disposable diapers have met a particular need and have 
become ever increasingly popular. However, even though the 
presently available disposable diapers are efficient and 
30 effective they have several drawbacks that have been 
identified by mothers of infants wearing the diapers 
These mothers have strongly voiced their desire to be able 
to obtain disposable diapers that are - aesthetically neat 
and attractive when on their infant or child. The 
35 aesthetically neat criteria have been identified as 
including a trim, slim fit, and a neat fitting waist and 
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legs that do not allow leakage of urine or feces. It has 
also been found that mothers do not want their children to 
look rumpled, bulky, or messy. In addition, these mothers 
have expressed a desire to either have a disposable diaper 
5 that fits more sizes of babies or to have disposable 
diapers provided in more sizes. 

Another drawback identified by these mothers has been 
the problem associated with skin irritation caused by 
urine, feces, or moisture trapped next to the skin. They 
10 have again been very vocal in their desire to obtain 
disposable diapers that avoid or solve this problem. 

Another major drawback is associated with the methods 
provided to secure the diaper around the baby. The method 
most utilized in present commercially available disposable 
15 diapers is the plastic sealable tape. Initially, the 
fastening tapes introduced on disposable diapers were not 
resealable, which meant that when the mother wished to 
check the diaper for wetness or to adjust the fit, the 
' tapes could not be resealed. This, in turn, meant that the 
20 diaper, if not ready to be changed, would have to be thrown 
away. Presently, disposable diapers use tapes that are 
manufactured to be resealable. However, it has been found 
that the tapes presently used are subject to contamination 
by baby powder or baby oil or other substances which 
25 prevent them from resealing, or in the worst case, prevent 
them from sealing upon initial use. The mothers indicate 
that they want disposable diapers that have fasteners that 
are not subject "to contamination, that are always 
resealable and that are not easily unfastenable by babies. 
30 The attempt to provide tapes that are always resealable has 
caused some manufacturers to utilize stronger adhesives on 
the tapes. Unfortunately, however, the stronger adhesives 
have a tendency to~ tear the outer cover which may also 
cause the diaper to _be unusable. 
35 Furthermore, the fastening tapes used on the present 

disposable diaper can also have a detrimental effect upon 
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fit. Because the tana* „ 

Po« ion or toe ^JtL JV° " S " la " e °" 

very often sealed to the outer cover " the „ 

5 " hiCh '"^ntal effects 17^:!"™ 

does not fit on the baby properlv . the d "P« 

»~. the diaper falls aL or drools a " '°° 

too tight, causes strain in th. T ° r " 

the baby uncomfortable. s.c 0 „a th" ^ — 
0 of the tapes can cause the , "^oper positioning 

l"kage. Third T * ""'"^ '° **> '"us causing 

correct ^ Z^LTZl '° «" -Pes * 

" increased potential \ ' f ° U " d th "* is 

and include several different "th , 

i-prove fit involves , eo l' tr "cal f^' ^ ^ '° 
tapers for the purpose o, ' °' r "ta„g„u r 

' the crotch area o7e ° h d ' ^ "" th " 

»a- i.;S5. to Duncan et a! -" ^ in No. 
is provided with parallel \ " ^ ' """^r «-P« 
and a loose overlying A ao a r^"""* 1 £ °"^ °°* pleats 

"hioh a rectangular diaper i ,1S6 ' 874 10 »™°*<*y, in 
-aped infolds 'in .^^T t tri ~" 

Permit the diaper to b P „ tW ° meth °ds 

-ever, probl aleal "r^iT ^ * ^ 
rectangular diaper results in « Prefolded 
^causing dis C o mfort to ~ d the 
nonconforming bulk prevents the ' SeC ° n<3 ' the 

forming to the legs l eav ino ^ 
occur. Third " eaVln9 93PS whic » Permit leaks to 

nurd, the nonconforming sides tend * 
waist down at the si doe , k L nd to P uJL1 the 

- - -t .r^ZTzz ;::r:an th :i diap " to - 

e ieaKs ca " also occur. i n 
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addition, the gapping at the front waist contributes to 
making the diaper appear bulky, sloppy and messy. 

To solve the resulting problems associated with the 
nonconforming bulk between the legs, methods, including 
5 reducing the width of the absorbent pad in the crotch area, 
were tried. However, because the materials used in 
constructing disposable diapers are relatively 
nonconformable, a close fit around the thighs is difficult 
to achieve and undesirable gaps still have a tendency to 
10 occur, in addition, the reduced width of the absorbent pad 
reduces the available absorbent capacity which also further 
increases the potential for leakage. In an attempt to 
reduce leakage, U.S. Patent No. 3,860,003 to Buell provides 
the diaper edges with elasticized, flexible flaps between 
15 the elasticized line and the edge of the absorbent pad in 
the crotch. 

Again, an attempt to solve one problem results in the 
emergence of another problem. Elasticized flaps provide a 
tight seal at the thighs because the tensioned elastic 
20 presses the easily deformable flaps into close contact with 
the legs. However, the tight seal at the thighs can have 
several causal effects . First, the tight seal can cause 
urine to collect near the diaper edges which can permeate 
into the area between the flap and the skin where it can 
25 cause skin irritation. Second, because it is necessary to 
reduce the absorbent pad width in order to provide the 
required flap width, the remaining absorbent becomes 
excessively wet and leaks can still occur. Third, when the 
reduced width of the absorbent becomes excessively wet, it 
30 tends to separate and bunch up at the bottom of the crotch 
thus hindering fluid transfer to unused portions of the 
absorbent pad. 

To solve the problems associated with elasticized 
flaps a new and improved disposable diaper is taught in 
35 U.S. Patent No. 4,050,462 to Woon et al. in which the 
diaper is elasticized only along the edges in a narrowed 
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crotch area in a manner to give a more conformable leg fit 
as well as improved functional absorbent capacity. This is 
achieved by attaching the elastic immediately adjacent to 
the edges of the absorbent pad and also bonding the 
absorbent pad surface to the baling or facing material in 
that area to unitize the structure. This causes, the 
absorbent pad to contract when the elastic contracts thus 
producing gross transverse rugosities in the crotch area 
These gross transverse rugosities, inter alia , increase the 
effective absorbent capacity of the absorbent pad by 
decreasing the tendency of the absorbent to separate and 
increasing the wicking characteristics of the absorbent 

The p resent application aims to teach an improved 
deposable garment, especially a diaper, wh^ 
15 anat omaca ii y form-fitting and anatomically self-adjusting 
to. provide an attractively slim, trim diaper for the 

or 0 the ^r 1 ', ThiS ° bjeCt iS S ° 1Ved by the 

of the mam claim. Further advantageous features of 

the garment are evident from the subclaim. The garment 
20 of the invention which, in many cases, will be a diaper, is trim 
does not gap at the legs or. waist, and has virtuaTlT 
contamination-proof refastenable fixed position fasteners 
Furthermore, the disposable garment as provided by the 
Present invention is breathable and at the sa me time 
25 highly resistant to leakaao a „^ * ,, 

leakage and has a fully integrated 
absorbent structure. egratea 

The present invention, therefore, relates to 

uT; Self - adjUStin * dis P°"°le garments with 

fully integrated absorbent structure and, according 
30 to some embodiments, fixed position fasteners. Mo st 
particularly, the present invention relates to disposable 

thXh S Pr ° Vide SnhanCed «< ^ctionality 

through a novel construction utilizing novel materials. 
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According to the instant invention, there is provided 
an anatomically form-fitting, generally self-adjusting 
disposable garment comprising a resiliently-stretchable 
5 outer cover and an absorbent means, disposed . within the 
outer cover, for absorbing and containing body fluids and 
other exudates. Attachment means are provided for 
integrally disposing the absorbent means within the 
resiliently-stretchable outer covier whereby the 
10 stretchability of the resiliently-stretchable outer cover 
is uninhibited. 

In a preferred aspect of the invention, the absorbent 
means comprises an absorbent structure, including a 
liquid-permeable bodyside liner, a liquid-impermeable 
15 barrier secured to the liner, and an absorbent composite 
disposed between the barrier and the liner. 

In another preferred aspect of the invention, the 
attachment means includes pocket-forming means, including a 
/ front waist flap forming a first pocket with the outer 
20 cover within which a first end of the absorbent structure 
is disposed and a back waist flap forming a second pocket 
with the outer cover within which a second end of the 
absorbent structure is disposed. 

In another preferred aspect of the invention, waist 
25 straightening means are provided for straightening at least 
one of the front and back waistband sections of the 
garment. 

A further preferred embodiment of the invention 
includes a liquid-permeable bodyside liner that is 
30 resiliently stretchable in at least one direction and 
integrally retained within the outer cover in a stretched 
condition, causing the absorbent structure to assume a cup 
shape about the body of a wearer. 

An advantage of the instant invention is that the 
35 absorbent structure is integrally attached to the outer 
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cover i„ such a way that the stretchability of the outer 
cover is not inhibited, resulting in considerably i mproved 
fit and attractive appearance of the garment when worn 

Another advantage of the instant invention is that the 
stretchable outer cover covers an* * 

. t covers and protects the body 

gently, but securely, in all desired places 

re^r 0 ^" 3dVanta9e ° f the infant" invention is that the 

ei rr:: habie outer cover au ° ws the to 

self adjust to the various shapes and forms of various 
wearers caused by different anatomical features such as 
varying stomach and thigh si 2es . 

ability oTT a<3Vanta9e ° f inStant inVention is the 

ability of the garment to self-adjust not only to differing 

anatomical features but to various positions and activlt 

bodilv ^ 6XamPle ' Vari ° US Sl6ep POsiti °- and 

bodily movement, while presenting , 

aesthetically neat appearance. ' 
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Figure 1A is a side view of an example of a disposable 
diaper of the present invention shown secured around a baby; 

Figure IB is a front view of a disposable diaper of 
5 the present invention shown secured around a baby; 

Figure 1C is a back view of a disposable diaper of the 
present invention shown secured around a baby; 

Figure ID is a front view of a disposable diaper of 
the present invention showing the disposition of the diaper 
10 on the baby after being worn for a period of time- 
Figure 2 is a plan view of an embodiment of a 
disposable diaper of the present invention shown in a 
semi-finished condition; 

Figure 3 is a sectional view of cross section 3-3 
15 shown in Figure 2; 

Figure 4 is a plan view of a disposable diaper shown 
in Figure 2 in a finished condition but without fasteners; 

Figure 5 is a sectional view of cross section 5-5 of 
Figure 4; 

20 Figure 6 is a plan view of an alternative embodiment 

of a disposable diaper of the present invention shown in a 
semi-finished condition; 

Figure 7 is a sectional view of cross section 7-7 
shown in Figure 6; 
25 Figure 8 is the alternative embodiment shown in Figure 

6 in a finished condition; 

Figure 9 is a sectional view of cross section 9-9 as 
shown in Figure 8; 

Figure 10 is a plan view of a further alternative 
30 embodiment of a disposable diaper of the present invention; 

Figure 10A is a sectional view of cross section 
10A-10A as shown in Figure 10; 

Figure 11 is a plan view of a still further 
alternative embodiment of a disposable diaper of the 
35 present invention; 
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Figure 12 is a sectional view of cross section 12-12 
as shown in Figure 11- uon 12 "12 

secured around a wearer; be 

Figure 18 is a sectional view of cross section 18 18 
-as shown in Figure 17- uon 18 -18 

- rf : ~ '^—^^ z: 

f^ed position fasteners to the diaper- 

es s„:r:: - °< — 
^^-^^^ :: 

secured around a wearer; be 
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as fi h Fi9Ure 23 " 3 S6Cti0nal vi *« of cross section 23-23 
as shown in Figure 22; 

fixed^r!- 24 - S 3 PerSp6Ctive v±ew of one .ember of the 
_ fixed position fastener; 

-the fulYlll iS ' ^ew of a second m e„ner o£ 

tne fixed position fastener; and 
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Figure 26 is a perspective view of the two members of 
the fixed position fastener shown in an interlocked 
position. 

Figure 27 is a perspective view of an alternative 
aspect of the absorbent structure of the present invention. 
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The present invention relates, generally,, to 
disposable diapers for the absorption and containment of 
urine and other body exudates. The present invention 
relates more especially to disposable diapers that are 
anatomically form-fitting, generally self-adjusting to 
achieve an aesthetically pleasing fit on the body of a 
weaker. Most particularly, the present invention provides 
fixed position fasteners attached to an outer cover for 
securing the disposable diaper around a wearer. Accord- 
ingly, the present invention will now be described with 
reference to certain modes for carrying out the invention 
within the aforementioned context. Those skilled in the 
art will realize that such a description is meant to be 
exemplary only and should not be deemed limitative 
respecting the scope of the present invention, for example, 
in terms of its construction. 

Turning to the figures, in each of which like parts 
are identified with like reference characters, Figures 1A 
through ID show the disposable diaper 10 as it would be 
worn by a baby. Indicated at 12 and 14 the waist and leg 
openings are hemmed. Figures 1A, IB, and ID indicate 
generally at 16 the position of the fasteners. Figure ID 
illustrates the minimal extent the diaper moves from an 
initial position as indicated by the dashed lines 18 after 
being worn by an infant for a period of time. 

Turning now to Figure 2, there is shown an embodiment 
of the disposable diaper provided by the present invention. 
An outer cover 20 is shown in plan view. with an absorbent 
structure 22 disposed thereon. Outer cover 2 0 is shown 
with leg hems 24, back waist flap 26 and front waist flap 
28 unfolded. Foldline 30 indicates where back waist flap 
26 is folded. Similarly, foldline 32 indicates where front 
waist flap 28 is folded. Foldlines 34 indicate where hems 
24 are folded. Line 36 shows the periphery of absorbent 
composite 38. Referring to Figure 3 in conjunction with 
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Figure 2, absorbent structure 22 comprises a liquid 
permeable bodyside liner 42,. which may be resiliently 
stretchable in crossbody direction (see arrow 67' in 
Figure 2) and/or in longitudinal respectively 
vertical direction (see arrow 69' in Figure 2), bonded 
to a liquid impermeable barrier 44 with 
absorbent composite 38 retained therebetween. It is 
contemplated that any appropriate means for bonding 
bodyside liner 4 2 to barrier 44 may be used. A preferable 
method of bonding bodyside liner 4 2 to barrier 44 is any 
autogenous bonds such as the bonds produced by sonic or 
ultrasonic energy. A function of the bonding between 
bodyside liner 42 and barrier 44 is to maintain absorbent 
composite 38 disposed therebetween and to maintain 
absorbent structure 22 as a unitary structure. Depending 
upon the composition of absorbent composite 38 the bonding 
between bodyside liner 4 2 and barrier 44 may be continuous 
or a series of discrete points. 

As shown in Figure 27, bonding of a resiliently- 
stretchable bodyside liner 42 to barrier 44 provides a 
desired shape to the absorbent structure 22. This is 
accomplished by bonding resiliently- stretchable bodyside 
liner 42 to barrier 44 while bodyside liner 42 is in a 
stretched condition. A desired shape is achieved by 
selectively stretching bodyside by applying a tensioning 
force to selected peripheral portions of resiliently- 
stretchable bodyside liner 42. For example, if the liner 
4 2 is stretched in a vertical direction during bonding, 
absorbent structure 22 will assume a folded shape, i.e., 
the ends converging toward each other, when the tensioning 
force is. removed. The folded shape is illustrated in 
Figure 27. Furthermore, if resiliently-stretchable bodyside 
liner 42 Is bonded to barrier 44 while bodyside liner 42 is 
stretched, in a crossbody direction by the application of a 
second tensioning force, the resiliency of bodyside liner 
4 2 will cause absorbent structure 22 to assume a cupped 
profile in a crossbody direction when the second tensioning 
force is removed. It is noted that for the sake of clarity 
only a few autogenous bonding points 40 are shown and 
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. nu^ered. other „ethod s . such as pressure or heat sensitive 

Toll :: 2 be "* '° ^ CO " Sid «^ ^ 

scope of the present invention. As shown in Plgur . 3 

absorbent structure 22 u disposed upo „ J J' 

5 The -atenais .a k i„, up each component win be discussed i„ 
conjunction with iater figures. "cussed in 

di„ "'"""'^ ^ Fi9Ure 4 is the Pediment of the 
3 \ Zt: d " P " Sh0 "" Sn Pi9U " 2 — « and 

10 and 3 P° Ver T rbent St " CtUre " £ °™ in ' *» 

Auain S ° Sh °" S hemS 24 f ° lde ° — "ended. 

A*«. any Method of bonding nay be u8ed> houe ' 

autogenous bonding is a preferaMe Method and a series of 
discrete bonds are represented by numeral 46. Also 

is T77t 7 r o9enous bonds at 48 - hich «» "-P- 

Lin \ k ° Ut ' r C ° Ver - SS C " be W<i»ed, the 

tr re 22 "7 " 28 °~ ^ 6 " ds ° £ 
in relet """""^ * bS ° rbent « *• P=»Uion 

in relation to outer cover 30 without inhibiting the 

30 : e r : o f y of ° uter cov - 2 °- Fi9u - 5 * ' 

r Itio Lb" 0 " 5 " ti0 " ° f 4 - s»ows the 

relationship of waist flap 26 when foi,^/. 

^ wnen folded over absorbent 
structure 33. It u to be especiaUy ^ " 

no direct bonds holding the ends of absorbent structure 32 
to erther the outer cover 30 or to waist flaps 26 or 28 
25 This ensures that the stretchabiuty of outer cover 0 s 

front 7, ^ abS ° tbent StrU """ 22 • '» to 
front and back waist flaps 26 and 26- there are autogenous 

bonds, indicated at 50, bonding absorbent structure 2' to 

,n 77 7" 20 " Cr ° tCh ° f «*. diaper 

30 Alt ough these bonds „ay inhibit the stretchabiuty 

crotch section o, outer cover 20, the bonds do hot inhibit 
the functionality of outer ^ s . nce there . is 

need for outer cover 20 to be'stretched in a cross body 
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direction in the crotch area. The outer cover 20 has preferably 
but not necessarily an hourglass shape. The same applies for 
the absorbent structure 22. 

Figures 6-9 illustrate an alternative embodiment of 
the disposable diaper of the present invention. Referring 
5 to Figures 6-9 together, it is seen that absorbent 
structure 22 is fully integrated within outer cover 20 and comprises 
a bodyside liner 42, a liquid impermeable barrier 44 with an absorbent 

composite 38 disposed therebetween. As shown in Figure 7, which is a 
' sectional view of cross section 7-7 of Figure 6, the 

10 bodyside liner 42 is bonded to outer cover 20 rather than 
to barrier 4 4 as disclosed in the previous embodiment. In 
order to maintain the shape of absorbent composite 3 8 
during manufacture the absorbent composite may be wrapped 
with tissue or have a tissue 43 bonded to barrier 44 as 

15 shown in Figures 7 and 9. The bodyside liner 42 is bonded 

to outer cover 20 which is resiliently stretchable in 
at least a cross body direction (indicated in Figure 
14 by dashed arrow 67). The outer cover may be resiliently 
2o stretchable also in a longitudinal direction (indicated 
in Figure 14 by dashed arrow 69). Bonding of the bodyside 
liner 42 to the outer cover 20 is effected when outer 
cover 20 is in a stretched 

condition. Bodyside liner 42 may be bonded to outer cover 
25 20 by any conventional method with the preferable method 
being autogenous bonding as discussed hereinabove and 
indicated generally at 45 ♦ Figures 8 and 9 show the 
disposable diaper shown in Figures 6 and 7 when outer cover 
20 is in an unstretched condition*. It is noted that the 

30 
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figures are not meant to be dimensionally accurate 
Referring especially to Figure 9, which is a sectional view 
of cross section 9-9 in Figure 8, it can be seen that when 
outer cover 20 is relaxed, after bodyside liner 42 is 
bonded to it, bodyside liner 4 2 is draw under absorbent 
structure 22 by outer cover 20, and as can be appreciated, 
Ahis method does not inhibit the stretchability of outer 
cover 20. The disposable diaper illustrated in Figures 6 
through 9 has a relatively narrow hem 52 at the back waist 
section and a relatively narrow hem 54 at the front waist 
section rather than the wider hems made by waist flaps 26 
and 28 illustrated in Figures 2 through 5. 

Figure 10 illustrates a further alternative embodiment 
of the disposable diaper of the present invention in which 
elastic members 56 are shown disposed within the crotch 
section of absorbent structure 22. Elastic members 56 are 
adhesively bonded to either bodyside liner 42 or to barrier 
44. It is preferable that elastic members 56 are bonded to 
bodyside liner 42, most preferably to its under side, caus- 
ing the first and second ends of the absorbent structure 
to converge and thus functioning as conforming means. 
Thus, absorbent structure 22 is caused to form a cupped 
shape by the tension of elastic members 56 when the diaper 
is placed on an infant. The elastic members 56 must 
be bonded at least at discrete points over their length to 
the bodyside liner 42 or barrier 44 
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The elastic members 56 may be an adhesively applied elastic 
band such as Fullastic, a trademarked material made by 
H. B. Fuller, Co. of Minneapolis, Minnesota or Tuftane, 
a trademarked elastomeric rubber material adhesively 
5 applied by a nip roll to a web. It is also possible to 
use for the elastic members 56 a heat shrinkable material 
which is elastic in its heat shrunk condition. This material 
is fastened to bodyside liner 42 or barrier 44 when the 
absorbent structure 22 is constrained to lie flat and 
10 which, when being heated, to an elevated ;temperature shrinks 
causing absorbent structure 22 to assume a cupped shape. Auto- 
genous bonds 40 which bond bodyside liner 4 2 to barrier } . v 44 
are shown only partially in Figure 10 as are autogenous 
bonds 48. It is noted that autogenous bonds 50 which bond 
15 absorbent structure 22 to outer cover 20 are shown inside 
elastic member 56. Also illustrated in Figures 10 and 10A 
are waist tucks 57 on the outermost sections of back waist 
flap 26 and front waist flap 28. The waist tucks 57 cause 
the waist to appear straight across when the diaper is 
secured around a baby and provide a smooth contour near the 
fastener position. The waist tucks 57 are situated near 
the extreme edges of front and back waist flaps 26 and 28, 
respectively, to be folded over as shown more clearly in 
Figure 10A, which is a sectional view of cross section 

10A-10A as shown in Figure 10. The distance represented at 59 is in the 
range of from 6,35 mm (1/4 inch) to 12.7 mm (1/2 inch) and the fold 
distance, represented at 61 is approximately 6.35- mm (1/4 inch). 
In addition to causing the waist to appear straight across 
the baby, the waist tucks 57 cause the waist to stay closer 
to the baby thereby eliminating any tendency for the waist 
to gap. Without the gapping the appearance of the diaper 
on the baby is improved and the waist area fits more snugly 
without adding undue tension to the waist area. The waist 
tucks are preferably held in place by autogenous bonds 
indicated at 63. As discussed hereinabove, other bonding 
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■ methods may be utilized and are to be considered within the 
scope of the present invention. 

Figures 11 and 12 illustrate a still further 
embedment of the disposable diaper of the present 
invention wherein an elastic member 58 is disposed within 
back waist flap 26 and an elastic member 60 is disposed 
within front waist flap 28. Also, elastic members shown at 
62 are disposed in leg hems 24. Figure 12 is a sectional 
view of cross section 12-12 shown in Figure 11 and shows 
the disposition of elastic members 56 and 62 in the 
absorbent structure 22 and leg hems 24 respectively As 
indicated earlier, autogenous bonds 50 bond liquid 
impermeable barrier 44 to outer cover 20 while autogenous 
bonds 40 bond l iquid permeable layer 42 to "liouid 
impermeable layer 44 of the absorbent structure with 
absorbent composite 38 disposed therebetween. Also shown 
in Figure 12 are autogenous bonds 46 bonding hems 24 to 
outer cover 20 with elastic members 62 disposed within hems 
24. It is noted that hems 24 are made up of portions of 
outer cover 20. 

figures 13 and 13A show the disposable diaper shown in 
Figures 6 through 9 with elastic member 58 disposed in hem 
52, elastic member 60 disposed in hem 54 and elastic 
members 62 disposed in leg hems 24. Figure 13A which is a 
sectional view of cross section 13A-13A as shown in .Figure 
13 illustrates waist tucks 65 similar to the waist tucks 57 
described in the discussion relating to Figures 10 am! 10A 
The tucks 65 shown in Figures 13 and 13A are shown folded 
and including the elastic member 58. This serves to anchor 
the elastic member 58. Further discussion concerning the 
anchoring of elastic members will be presented relating to 
Figure 19. 

Figures 14 through 16 illustrate an embodiment of 
fixed point fasteners attached to outer cover 20. -Outer 
cover 20 is generally made up of a back waist section 64 a 
front waist section 66 and a crotch section 68 disposed 
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therebetween. Attached to outermost portions of back waist 
section 64 are a pair of fastener members 70 and 72 which 
will be discussed in more detail in conjunction with a 
later figure. Attached to outermost portions of front 
5 waist section 66 are a pair of fastener members 74 and 76 
which will also be discussed in more detail in conjunction 
with a later figure. It is noted that fastener members 70 
and 72 are attached to the inner side of outer cover 20 
while fastener members 74 and 76 are attached to the outer 
10 side of outer cover 20. It is further noted that fastener 
members 70 and 72 could be fastened to the outer side of 
outer cover 20 and fastener member 74 and 76 could be 
attached to the inner side of outer cover 20. Figure '"14 
shows the fastener members 70, 12, 74 and 76 attached, to 
15 outer cover 20 with autogenous bonds represented at 78. 
Figure 15 is a sectional view of cross section 15-15 shown 
in Figure 14 and shows fastener member 72 attached to outer 
cover 20 with autogenous bonds 78 (shown partially) . It 
I should be appreciated that other methods of bonding 
20 fastener member 72 to outer cover 20 are comprehended and 
the illustration of autogenous bonds is not meant to be 
limiting. Figure 16 i*s a sectional view of cross section 
16-16 of Figure 14 and shows fastener member 76 bonded to 
outer cover 20 by autogenous bonds 78. Similarly it is 
25 noted that other methods of bonding fastener member 76 to 
outer cover 20 could be utilized. Figures 14 through 16 
illustrate a method wherein when the pair of fasteners 70 
and 72 are interlocked with the pair of fasteners 74 and 
IS, the outermost portions of back waist section 64 overlap 
front waist section 66. This overlapping fastening method 
will be seen more clearly in relation to Figures 17 and 18. 

Referring now to Figures 17 and 18, Figure 17 
illustrates a diaper as it would be secured around a baby 
with one fastener open to illustrate its relative position. 
Figure 18 is" a sectional view of cross section 18-18 of 
Figure 17 and shows fastener members 70 and 74 interlocked 
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with fastener member 70 bonded with autogenous b on H 
represented at 78 to outer cover 20 and fasten' k 
attached to outer cover 20 with J, ?4 
„ . . t . er 20 Wlth autogenous bonds 78. it is 

tea t at a first portion of outer cover 2o it 

« overlaps . second portio „ o£ outer cover ^ « 

Referring now to rioures 
" Mtme t in0th " ™ b0dl -" t °' disposable C o 

extension members 80 and 82 ar* a - v . 

Dortione rt . , ^ are attached to outermost 

portions of front waist section 66. Fastener members ^ 

and 76 are attached to extension members 80 and 82 Ex- 
tension members 80 and 82 may but need- not be mad. , 
an elastomeric material it i« u 6 ° f 
they comprise any mate ri of ' IT' ^ 

withstand the stresses inl rted bv to 

imp rted by the cooperating fasteners. As 
above, the methods of attaching e^e. 

... OI attac hing extension members 80 and 82 

to outermost portions of f™„- 

cove- 20 end It . SeC "°" 66 ° f ""er 

ove. 20 end the festener members 7, and 76 to 

etc snow ' adh """' '«!•"«.. rivetino. seuina , 

a ustrated graphically by , dot, 78 relating to J e 
ett.eto.nt. of the fastener member, „ 76 „„ 

extension members 80 82 

.yt. n .l_ >. •' the "tachment of the 

extension members 80, 82 to the outer cover 20 

imnert 1 " T"" " Fi,Ut " " *" d 21 is 'he aspect of 

one method of imparting elasticity is b y u,ili 2 i„g \ Ut ^ 

62 in the le, hems 24. It should be understood that the 

elastic members 58, 60, 62 may be utlu „a i„ „ „ 

embodiments of the present invention, but -have been sh„l 

in only selected fibres for the sake of Jt 

elostic members may comprise any l\ ^e'u 

utilized in the diaper „, ki „, art such as a thin ^nZ 
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natural rubber, etc. Where the elastic members 58, 60, 
62 are contained within the waist hems 26, 28 or the 
leg hems 24, they need only be bonded at their respective 
ends, however, where elastic members are not contained 
& within leg and/or waist hems the members must be bonded 
at least at discrete points. The elastic members may 
be an adhesively applied elastic bands such as Fullastic 
(which is a hot melt extruded pressure-sensitive elastomeric 
adhesive), a trademarked material made by H. B. Fuller, 
10 Co. of St. Paul, Minnesota, U.S.A., or Tuftane, a 
trademarked elastomeric rubber material adhesively applied 
by a nip roll to a web. It 

is to be noted that in Figure 19 the waist elastic members 
are shown anchored at each end by respective fastener 
15 members. For example, elastic member 58 is anchored at 
each end by fastener members 70 and 72. In addition, as 
discussed above in relation to Figure 13 elastic members in 
the waist may be anchored by tucks 65. Similarly, elastic 
member 60 is anchored at each end by fastener members 7 4 
20 and 76. Both leg elastic members 62 are also anchored by 
the respective fastener members. The anchoring of the 
elastic members provides for a more even distribution of 
force thereby precluding destructive or unattractive 
tensioning of any one portion of the diaper. This aids in 
the prevention of gapping thereby aiding in eliminating the 
leakage of urine and feces. 

Figure 22 illustrates the embodiment shown in Figures 
19-21 as it would appear on a child with one fastener open 
to show the relationship of the fastener members. Figure 
23 is a sectional view of cross section 23-23 of Figure 22. 
Figure 23 illustrates graphically the butt splice at 88 
that results from the addition of extension members 80, 82. 
Note at 88 that the two portions of outer cover 20 meet 
without overlapping. 

Figures 24 and 25 illustrate an embodiment of the 
fixed position fastener members 70 and 74 respectively. It 
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is anticipated that fastener members 70,74 can be manu- 
factured by several methods. One method to efficiently 
produce fastener members 70,74 is to design the members so 
that they can be extruded in a substantial length whereby 
individual members can be cut from the substantial length 
of material. The substantial length can be rolled and 
stored for subsequent processing. A further aspect of 
^fficient production is to design the fastener members to 
have the same cross section so that each fastener member 
can be cut from the same roll of material. 

It has been determined that the fastener members 70,74 
must be carefully designed and made from a carefully 
selected material so that they do not cause the baby's skin 
to be chafed or irritated and at the same time do not come 
unfastened easily. Another factor that must be considered 
in the selection of the material for fastener members 70,74 
is the method of attachment to the garment or the method by 
which the fastener members 70, 74 are to be integrated with 
the garment. For example, if autogenous bonding is to be 
utilized, it would be necessary to select a material that 
is autogenously bondable. 

A selection criterion for the selection of a material 
and design for fastener members 70, 74, particularly 
for fasteners to close waist to leg openings 
° f 3 dia P er " to consider the 

Moment of Inertia (I) of the material in conjunction with 
the Modulus of Elasticity (E) . This selection criterion 
which involves the product of (E)(1) is utilized 
follows. The value (E)(1) is determined in 
material/design combination, that is, the value (E)(1) as 
determined for a particular design utilizing a particular 
material. The value (E)(1) is calculated from the following 
formula taken from the textbook "Mechanical Engineering 
Design," 2nd Ed. by Joseph E . Shigley, Published by 
McGraw-Hill, 1972, page 699. 



as 
a 
is 



EI =L 3 M/48 



wherein M is obtained from ASTM test D-790 
and wherein L is defined by ASTM test D-790. 
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foi fastener 
74 that a 
in the range 



It has been determined, for example 
n.< r.l.i-1 s such as fastener members 70, 
material/design combination with (E) *(l) 

of about 1.43 x 10~ 3 Newton-meters 2 (0.5 pound-inches 2 )** 
to about 10.04 x 10~ 3 Newton-meters 2 (3.5 pound-inches 2 ) 4 * is 
preferable in that the fastener members 70, 74 when mated 
or connected do not chafe the skin of the wearer under 
normal usage and normal conditions and do not easily 
come unfastened under normal usage and normal conditions. 
A particular preferable range of values of (E) * (I) is 
from about 2.58 x 10~ 3 Newton-meters 2 (0.9 pound-inches 2 ) 4 ' 
to about 9.76 x 10 3 Newton-meters 2 (3.4 pound-inches 2 ) 4 '. 

The Modulus of Elasticity (E) can be determined 
for various materials from standard tables. It ha-6 been 
found that if a material is selected having a Modulus 



of Elasticity in the range of about 276 bar (4,000 psi) 



+ ) 



about 4130 bar (60,000 psi) 



+ ) 



in 



to 
the 

to about 2760 bar 
(40,000 psi) f * the attaining of a satisfactory value of (E) 
(I) is facilitated. Table 1 lists representative materials 
and their Moduli of Elasticity. 



and more preferably 
range of about 413 bar (6,000 psi) + * to about 2760 



TABLE 1 
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MATERIAL 



65% Dow 722 

35% PP PROFAX* 7823 

50% DOW 722 

35% PP PROFAX 7823 

50% EVA (ethylene vinyl acetate) 

50% PP PROFAX 7823 

Injection Molded PP PROFAX 7823 

POLYURETHANE ESTANE** 58134 

POLYURETHANE ESTANE 58130 

POLYURETHANE ESTANE 58133 

POLYURETHANE ESTANE 58810 



MODULUS OF ELASTICITY 
bar (psi) + ) 



1,991 
(28,900 



4,982 
(71,000 



3,721 
(54,000 



3,169 
(46,000) 
620 
(9,000) 
1,240 
{18,000) 

1,523 
(22,100) 

827 
(12,000) 



-. 2,784 
- 40,400) 



6,132 
- 89,000) 



3,831 
- 55,600) 



4) 1 PSI 



0.0689 bar 



0. 



1 pound-inches 

= 2.87 x )0~ 4 tiewton-meker 
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■•ESTlS? <■ 8 ' ra 5 enill " e "f Hercules Co. 
estane Is a tradename of B. F, Goodrich 



As can be appreciated, the proper selection of a 
fastener material in conjunction with the proper design of 
a fastener member is of paramount importance for the 
comfort and functionality of the garment, if the fastener 
material is too inflexible it may cause discomfort and 
possible injury to the wearer. If the fastener material is 
too flexible, it may be difficult to fasten, it may not 
remain fastened under normal usage and normal conditions 
and it may not maintain the shape of the garment, that ie 
it may allow the garment to roll or bunch up. 

Concerning the specific structure of the fasteners 
shown ln the draKings each of 

fastener members comprises . pair of spaced clasps extending 

m a base and separated by an aperture in the baee 
said opposing cl asps bavin, complementary cross sections 

around the body o, a wearer; the separating aperture 
Closures"** 10 " ? ^ ^ ^ * — 



is comer! 7 9 a9aln " Pi, " te J " ' th » -<*« ™ 

i comprised generally of a flat portion ,0, an aperture 02 

shownT C1 " PS 96 ' Ih ' £ """« -*« 70 

length 1 "" 5 ":; 4 ^ * ' >*» 

described above l.', COnUnUOUS ~* rU1 " 

X o. the section would be that as indicated bv line 105 
The aperture 92 is then provided which removes a' por o of 
material from flat portion ,0 and a portion of J , 
material which would be between clasps ,4 ,„d 8 6 

Referring no „ to Pigure „ shown " fasten., 

-*« 74 .fastener member , 6 is the same) . "Fastener 
-mber 74 is made in a similar way to that described above 
for fastener member ,0. The fastener member 74 is cut from 
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a continuous roll of material (not shown) . This roll of 
material can be, and it is preferable, that it is the same 
roll of material that fastener member 70 is cut from. In 
this case the member 74 is comprised generally of a flat 
portion 98, an aperture 100 and two clasps 102 and 104/ 
The section is cut with a length "x ,w which is slightly 
longer than the length "x" of fastener members 70, the 
reason for which will become apparent. In addition, as is 
shown in Figure 25, the length of aperture 100 is smaller 
than aperture 92 shown in Figure 24. The ends of clasps 
102 and 104 are sufficiently larger than the ends of clasps 
94 and 96 to allow ends of clasps 94 and 96 to interlock 
under clasps 102 and 104. The sides of clasps 102 and 104 
may be bonded to flat portion 98 as indicated at 106. A 
preferable method of bonding is by autogenous bonding and 
autogenous bonds are indicated at 106. 

Referring to Figures 24 and 25 and to the discussion 
relating to the values of EI above, the values of EI 
through the areas indicated by line 105 (Figure 24) and 
line 109 (Figure 25) are selected to be in the range of 
1.43 x 10~ 3 - 10 x 10~ 3 Newton-meters (0.5 - 3.5 pound- 
inches 2 ) +) and preferably in the range of 2.58 x 10 3 - 9.76 
x 10" 3 Newton-meters 2 (0.9 - 3.4 pound-inches 2 ) + } . The values 
of EI through the areas indicated by line 103 (Figure 
24) and line 107 (Figure 25) is selected to be in the 

range oi 5.74 x 10~ 6 - 2.87. x 10~ 5 Newton-meters 2 (0.002 to 

2 + ) 

0.010 pound-inches ) 

Referring to Figure 26 there is shown individual 
clasps -102 and 94 interlocked. The interrelationship of 
the clasps and the required relationship of lengths "x" 
. (Figure 24) and "x" 1 (Figure 25) is now apparent. The 
fasteners members have a complementary cross section for 
mating . engagement and are releasably interlockable . The 
autogenous bonds 106 bonding the edge of clasp 102 to flat 
area 98 serve a twofold purpose; one, to provide stability 
to the fasteners and two, to prevent clasp 94 from sliding 
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out from the side of clasp 102. 

_ Turning now to . description of the materials use d for 
the various components, it is desirable that t h , 
permeable bodyside liner 42 utilized L the d ^ 
• -Per of the present invention meet the foUol, ^"" 6 

criteria One. the bodyside liner 42 should be dry, 1 , 

'0 bodyside Uner """^ is 

y roe Uner 42 feel dry to the touch after a 

Win, of the absorbent structure. T„o ^he 

utwara to the outer cover) fluiri r^r,~- 
16 bodyside liner 42 should be hi, J^* 

P«,trate throu,h to the absorbent composite at a„ f 
urination rate. Three, the feel, color and 
further criteria that are most p eferaMy I J77 
»Wte material, although other colors „ ay > * 

»itb an opacity sufficient to mask the color of"T ' 
feces uithin th . absocbent c lor ° f "»« or 

« should be auto,e„ously bondable to U 0 ' uid '"^ 
barrier 44. Barrier 44 is T, lmp " m " bl ' 

Polypropylene, however, other Uouid ' ™" 

can be used ' ^Permeable materials 

2 6 

The bodyside liner is a 

comprised of „ A ' material 

„„, synthetic fibeI . s 

POlyester/polypropyiene inte 9 relly bonded to a to 1 

30 - S 2,44,r U e: :VtU es ;:r v- s - —° 

«si 9 „ee of the present a , " Si9 " ed " the 

"bich is incorporated h * K,l,C,t ""' "» ""closure of 
^e top liner Ts " o. t"" " """"" «!"•• 
synthetic fibers 1 of 
35 like. The omb „ed b " «d the 

should be in The " ei9ht °' «-» 

a wet-inu V k " " ^ 3 °" 100 ' » ="ould have 

"et.in, £lnis „ thcoughout 

bodyside li„er . yer o£ th e 

Pflfrester/pclvoropylene 'b" 1 '" * ^ ° f 

• opylene ,iber contamin, up t0 , on . 
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polyester fiber, preferably 25-50% polyester staple, 
containing sufficient surfactant finish to be wettable. 
5.1 an (two-inch) polyester staple, Type T808, a hollow fiber, at 0.61 
tex (5.5 denier) fron E.I. duPont Co. with a wettable finish is pre- 
ferred although other -lettable polyester staple fibers would work. Poly- 
propylene Type T-123 fron Hercules Inc. has a wettable finish with the 
0.33 tex (3 denier), 4.76 cm (1 7/8 inch) staple preferred. 
The web is only bonded together through the 
spaced apart bonds which attach it to the liner, which are 
typically achieved through thermal or ultrasonic bonding. 
The bottom layer may also be formed by other nonwoven 
processes such as spunbonding in which the filaments are 
spun and collected on a wire screen without bonding and 
then bonded to the prebonded liner as described above. It 
should have a wetting finish, for example, as is achieved 
by treating with 0.2-0.5% TRITON X-102 from Rohm and Haas 
Co., or equivalent surfactant. 

The outer cover 20 of the present invention is pref- 
erably made from a resiliently stretchable material having 
a stretchability of from about 20 percent to about 200 
percent. The term stretchability as used herein is defined 
by the following relationship: 

stretchability = ((final dimension- initial dimension)/ 

initial dimension) x 100% 

The outer cover 20 is also resilient, that is, the 
outer cover returns essentially to its initial dimension 
when the stretching force is removed. 

One such resiliently stretchable material is disclosed 
in U.S. Patent .Application, Serial No. 760,698 (Attor- 
ney's Docket No. 6862] in the name of Tony J. Wisneski and 
Michael T.Morman, assigned to the assignee of the present 
application, entitled "Polyolef in-containing Extrudable 
Compositions and Methods for their Formation Into Elasto- 
meric Products", the disclosure of which is incorporated 
herein by reference and relied upon. That application 
provides extrudable elastomeric compositions which, after 
extrusion, solidify, to form elastomeric products such as, 
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least about 10 percent k } from at 

' Poiymer .ndblock which include, a ' " ' ."" ra0pl "«c 

poiyivinyi arenel and vhere " B " i. .„ , 
<ethy lene . butylene) ■ " " Poly- 

by we lgb t. to abou pe 2 ' r °" sr "'" *« 0 

P^olefin „ hich , „ hen fal 90 P n t *. . loht , „ f 
copol ymer end suhjected to .„ . the block 

^ tempore condihTo""' ■ ^""^ P ""»" 

blended form, with the A ! B _;, nd " v S ' " "'^^ in 
block copolymer serves to !„ copolymer. The A-B-A ' 

' P-ducts termed from th . S^" 4 -" 10 - <° 
Presence of the polyol./in i K «»P°"tion and th . 

— * - the 7 : ; : iend r« <° — „ , 

ity of the ne.t, thet is ""pared to the viscos- 

es enhances the extrudaoilTty — 
Preferably, the "A" ud V' ^ ^ OI1, 

contain^ endMocks * the th ^° Pl ""= "Vrenic 
selected f ron , t h. o- oun • , * "Poller are 

-ytene hon olo 9 s Z h ' ^'^ene and poiy- 

(alph.-methylstyrene) r„ *°' e *»»Ple, poly- 

tnermoplestic st yte lc " -"""-f tta and .J. 

—a!. -e f eribiy:th o ;:r y oir;r;: in9 1 endbiocks «• 

croup incl u d ing , t . P ^ ole£ ^ as selected from the 

=r=np including polyethylene" ^J 1 """ "'"^ £r °" ^ 
xylene copolymer^ „ ' , ^H* 0 "*—. P^lybutene. 
-polymers or hleuds o'f , ' "Powers, butene 

Percent, by „ eight> to » least about 20 

block copolymer and from at ■ """^ ° f «• 

-i 9 ht. to about SO percent b *° Ut ' P "" nt " »' 

P°r example, the blend * " el9ht ' ° f the PolyeleH* 

by waiuht to K ^ lnClUde f " m ^out 30 pe-cent 

agnt ' to about 90 oerrpnf w . P e -cent, 

oopolymer and from about 1 oe 

P«ce„t, by wl ™) 10 P«cent. by „ei gbt , to about ,„ 
»•»■ includes fro ^ p P o° ly01 :"- 

H Percent, by ueig „ t , / "j « « ' * «i s ht, to a bo „t « ^ 

^.•■°of per r nt ' b - co°i: polyMr a - d <~ 

3*t/? ; of the polyolef* n 
- • 7 ^ n - -or example, 



50 percent, by 
the blend 
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include from about 50 percent, by veignt, to abouc 70. 
percent, by weight, of the block copolymer and from about 
30 percent, by weight, to about 50 percent, by weight, of 
the polyolefin. One blend includes about 60 percent,, by 
i weight, of the polyolefin. 

The extrudable composition is extruded or otherwise 
formed, such as, for example, by molding, for example, 
^injection molding, at an appropriate, that is effective, 
combination of elevated pressure and elevated temperature 
conditions. These conditions will vary depending on the 
polyolefin utilized. For example, the extrudable composi- 
tion should be extruded or otherwise formed at a tempera- 
ture of at least about 125°C if polyethylene is utilized 
as the polyolefin in the blend or at least about 175°C 
if polypropylene is utilized in the blend, for example, 
at a temperature of from at least about 290°C to about 
345°C, more specifically, at a temperature of from at 
least about 300°C to about 335°C, into elastomeric products 
such as, for example, elastomeric fibers, which may be 
collected as a fibrous nonwoven elastomeric web. 

Preferably the blends are extrudable within the 
above-defined temperature ranges at elevated pressures 
within the die tip, (for example,' within the extrusion 
capillaries of a die tip having 11.8 extrusion capillaries 
per lineal cm (thirty extrusion capillaries per lineal 
inch) of die tip with each of the capillaries having 
a diameter of 0.368 mm (0.0145 inches) and a length of 
2.87. mm (0.113 inches)) of no more than about 20.7 bar 
(300 pounds per square inch), gage, for example, from 
pressures of from about 1.38 bar (20 pounds per square 
inch), gage, to about 17.2 bar (250 pounds per square 
inch), gage. More specifically, the blinds are extrudable 
within the above-defined temperature ranges at pressures 
of from about 3.45 bar (50 pounds per square inch), gage, 
to about 17.2 bar (250 pounds per square inch), gage, 
for example, from about 8.6 bar (12 5 pounds per square 
inch), gage, to about 15.5 bar (225 pounds 
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Per square inch), gage. Higher ! e leva ten '„ / 
utilized with other die designs ZTn7 JT^'* 

capillaries per on (inch) of a L * **' nUmber of 

/ unch) of ^e, but, generally sneaWrv, 

production rates result. speaking, lower 

5 ^Portantly, it has been found that th 

-positions are extrudable at sati factor T^* 1 ' 
rates because the presence of £^ e . t> " W *^ t 
extrudable cora position reduces h *" 
extrudable ccnposition, as compared J J"? -1 '' ° f th * 
10 neat, that is, pure blo t viscosity of the 

levels. This riard visc ; 5 ? tv C ° POlyraer ' t0 S -is f actor y 
die tip pressure if a " |W *« i ««"Y reduces the 

- example, the Z^ZZ^ ^ ^ 

will generally be less than about 5 ^-^ions 
15 at the above-defined elevated ll ! 
Pressure ranges. Preferably " 

extrudable composition isT ^ Vls «-ity of the 

extruded at th aboTe-de Tne ^ 
elevated pressure r^tT"™™ 
20 extrudable composition may be 7:2 wT^^ ° f ^ 
Poise) to about 20 Pas< 2 00 poise) ~£ a * . ' " ^ 

elevated temperature and elevated ^identified 
Because m, , and elevated pressure conditions. 

abcve-identified elevate ► extrudable within the 

eu elevated temperature and einv,*.^ 
ranges, through a die tin hav, ' T eleVated - Dre «ur e 
capillaries per cm of die tip eXamPle ' U ' 8 

with the capiUaries ha^t ^oTa^ ^ « ? 
30 »a a length of about 2 67 •_«. n, ■ „ " 5 lnohes| 

—* 0.02 graK per ea * " " ' " te 01 fC ™ at 1— 

s ™s per capillary per minute to about 
ca plll . ry per mi „ ute _ por extru'daw ^ 

-y be e»tr„aeu throu g b the JL-,^^™" 0 " 

» =^ -,rs--?- w : ™ s 
- « - te 0.1 jzzxxtjjzt-^ 
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1.25 grams per capillary pet minute. Preferably, the 
extrudable composition is extrudable through the 
above-identified die tip having capillaries with a diameter 
of about 0.37 mm (0.0145 inches) and a length of about 2.87 mm(0.113 
5 inches) at the rate of from at least about 0.3 grams per capillary 
per minute to about 1.1 grams per capillary per minute. 

The extrudable composition may be formed into fibrous 
nonwoven elastomer ic webs preferably having microfibers 
with an average diameter of not greater than about 100 

10 M m, and preferably having an average basis weight of 

not more than about 300 grams per square meter, for 
example, an average basis weight of from about 5 grams per 
square meter to about 100 grams or more per square meter. 
More specifically, an average basis weight of from about 10 

15 grams per square meter to about 75 grams per square meter. 
For example, a fibrous nonwoven elastomeric web may be 
formed by extruding the extrudable composition at an 
appropriate, that is, effective, combination of elevated 
temperature and elevated pressure conditions. Preferably, 

20 the extrudable composition is extruded at a temperature of 

from at least about 125°C if the polyolefin is polyethylene 
or at least about 175°C if the polyolefin v is polypropylene, 
for example, from about 290°C to about 345°C, more specifi- 
cally from about 300°C to about 335°C. Preferably, the 

25 extrudable composition is extruded within the above-identi- 
fied temperature ranges and pressures, within the die 
tip, (for example, within the extrusion capillaries 
of a die tip having 11.8 extrusion capillaries per li- 
neal cm of die tip (thirty extrusion capillaries per 

30 lineal inch of die tip) with each of the capillaries 
having a diameter of about 0.37 mm (0.014 5 inches) and 
a length of 2.87 mm (0.113 inches) of no more than about 
20.7 bar (300 pounds per square inch), gage, for example, 
from about 1.38 bar (20 pounds per square inch), gage, 

35 to about 17.2 bar (250 pounds per square inch), gage. 
More specifically, the extrudable composition is extruded at a 
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pressure within the cpilUri..' of W^Ul^uhii.^ 
Up of from .bout 3.45 bar ,50 pounds per square i„ ch) , 9age , 
to about 17., bar < 25 0 po„„a S per square inch,. „„, '£ 
example from about 8.6 bar <1 2 5 pounds per square inch), geg., 
5 to, about 15.5 bar (225 pounds per square inch,, qaqe. 

In the formation of el.stomeric nonwoven webs, the 

elated 1 ! C0, " P0Siti0n iS » th. above-defined 

elevated temperature and elevated pressure conditions at a 
rate of from at least about 0.0 2 gram per capill aty per 

27111° 11 ™ 9 " ns -* 

minut to about l.„ grams per capi minute, more 

specrficaUy. from at least about 0.3 qram per capillary 

15 t T ^ a "° Ut 5r "" S P " "» m "* P«' -inute! 

15 through a die bavin, a plurality of sm,U diameter 
extrusion capillaries, as molten threads into a gas stream 
which attenuates the molten threads to provide a ,.,-borne 
tream of microfibers which are then formed into the 
fibrous nonwoven el.stomeric web upon their deposition on a 
collecting arrangement. The attenuating gas stream is 
applied to the molten threads at a temperature of from at 

oo^c TL T,V to about ,00 ° c ' f ° r m ' ^ —* 

^uu <_ to about 350°C anrt a+- » 

» t „ U L and at a Pressure of from at least 

t 1.38 bar ( 20 pounds per square inch), gege for 
ample, from at least about 0.068 bar ,1 pound p'er squ rl 

inch ' l ° ab0 " °' 69 ^ * 10 P« ^-re 

an inert, non-oxiditing, gas stream such as, for exaLl. 
30 a stream of nitrogen gas. m 5 « embodiment's Z o £ 
and- temperature of the thread-attenuating gas stream 
» adjusted so that the libera are collected "! 
■ 12T7° U * COntl " UOUa Cib °" ^ -amet'r of £ r 
35 from at "i m ^ ab ° Ut Si " y ,60) »« -mple" 

fibrous „o„„oven el.stomeric webs so formed win 
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include elastomeric fibers composed of from at 1 ast about 
10 percent , by weight, of the block copolymer and greater 
than 0 percent, by weight, and up to about 90 percent, by 
weight, of the polyolefin. The fibers are usually composed 
from at least about 20 percent, by weight, to about 95 
percent, by weight, of the block copolymer and from at 
least about 5 percent, by weight, to about 80 percent, by 
weight of the polyolefin. For example, the fibers may be 
composed from at least about 30 percent, by weight, to 
about 90 percent, by weight, of the block copolymer and 
from at least about 10 percent, by weight, to about 70 
percent, by weight, of the polyolefin. Preferably, the 
fibers are composed from about 50 percent, by weight, to 
about 90 percent, by weight, of the block copolymer and 
from at least about 10 percent, by weight, to about 50 
percent, by weight, of the polyolefin. For example, the 
fibers may be composed from at least about 50 percent, by 
weight, to about 70 percent, by weight, of the block 
copolymer and from at least about 30 percent, "by weight, to 
about 50 percent, by weight, of the polyolefin. 

Another such resiliently stretchable material is 
disclosed in U.S. Patent Application, Serial No. 760,437 
{attorney's docket 6977] in the name of Jack D. Taylor and 
Michael J. Vander Wielen and assigned to the assignee of 
the present application, entitled "Composite Elastomeric 
Material and Process for Making the Same", the disclosure 
of which is incorporated herein by reference and relied 
upon. That application provides a method of producing a 
composite elastic material comprising at least one 
gatherable web bonded to at least one elastic web, the 
method comprising (a) tensioning an elastic web (which may 
comprise a fibrous web such as a nonwoven web of 
elastomeric fibers, for example, meltblown- elastomeric 
fibers) to elongate it; (b) bonding the elongated elastic 
web to at least one gatherable web under conditions which 
soften at least portions of the elastic web to form a 
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bonded composite web; end (c) Ulaxlno eh.'- ' 621 3642 
Immediately after the bo„H< the "-Posite web 

web is „.! T 9 3teP " hereb1, the satherable 

«b i» gathered to form the composite eiastic materiel ft. 

fibrous elastic web can also be maintained in TetcZ* 

5 condrtron during th, bonding at an elon 9 atio„ of a It 

e« n 5 p £ r: t; r eraMy about 25 — - °- 

elon In d„r rte' boT " Per " nt * 55 ° 

y curing the bonding. The method also inei,.*. 

hea" and 9 " h «" bl « — «* applying 

heat and pressure to the overlaid webs, for examof. H 
heating bonding sites on the elastic web to a t * 
°' from at least about "? <° * temperature 

f P-ferably from at least about ,„. C \o . 

That application also provides an P i ac f 

::: e ueb h uhich is extensibie - „: : 
, -od as desc^^rTitr;^ r t by 

»eb that is bonded to the gatherable" web at . pluralitv f 
spaced-apart locations in - Plurality of 

satherable web is oath , ! " Peat1 " 9 Pa " ern " d th * 
The elastic web mav " ^ l ™>"°™- 

fibers nr., K, ' "^"i ° f elastomeric 

1*2 1. Prefe " bly elastomeric microfibers. such as. for • 
example. an elastomeric nonwoven web of „,.,,„, 
elastomeric fibers or an elastomeric film '"^ 

of thT m!" C ° mPOSiCe "" erU1 °»« « more 

fibers or f m *" «» elastomeri' 

formed , * neUblOUn Elastomeric fibers, „ ay be ' 

formed from material selected from the group including ,i 
A block copolymers wherein "A" and -a- may J ' ' 
same or different endblocxa and each is a thermoo, . ' 
Polymer endbloc* or segment which contains a "t ^c " 
-rety such as polystyrene or polystyrene hcmologs , and "B 
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is an elastomeric polymer midblock or. segment*.' for example, 
a midblock selected from the group including 
poly(ethylene-butylene) , polyisoprene and polybutadiene, 
with poly (ethylene-butylene) being preferred and (ii) 
blends of one or more polyolef ins with the A-B-A* block 
copolymers of (i) where "B n is a poly (ethylene-butylene) 
midblock; each of the "A" and "A' endblocks may be 
selected from the group consisting of polystyrene and 
polystyrene homologs, for example, poly (alpha 
methylstyrene) , and where the elastomeric fibers are formed 
from a blend of one or more polyolef ins with an A-B-A' 
block copolymer where '."B" is a poly (ethylene-butylene)... 
midblock, the polyolef in is selected from one or more of 
polyethylene, polypropylene, polybutene, ethylene 
copolymers, propylene copolymers and butene copolymers; the 
elastomeric film and the elastomeric fibers which form the 
elastomeric nonwoven web, for example, the meltblown 
microfibers, are composed of at least 10 percent, for 
example at least 20 percent, more specifically at least 30 
percent, for example, from about 10 percent to 90 percent, 
by weight, of the aforesaid A-B-A' block copolymers and 
greater than 0 percent, by weight, for example, from about 
90 percent to about 10 percent, by weight, of the 
polyolefin; the elastic web, for example, a fibrous elastic 
web, is bonded to the gatherable web at a plurality of 
spaced- apart locations in a repeating pattern and the 
gatherable web is gathered between the bonded locations; 
the elastic web preferably has a low basis weight of from 
about 5 to about 300, preferably from about 5 to about 200, 
grams per square meter, for example, from about 5 to about 
100 grams per square meter, although its basis weight can 
be much higher; the gatherable web is a nonwoven, 
non-elastic material , * pre ferably one composed of fibers 
formed from materials Selected from the group including 
polyester fibers, for example, poly (ethylene terephthalate) 
fibers, polyolefin fibers, polyamide fibers, for example, 
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•nylon fibers, cellulosic fibfrs, 1 for example,, '.cot ton 
fibers, and mixtures thereof. Alternatively, 'the' "ga titrable 
web may be any suitable woven fabric. In a particular 
aspect, the composition of the A-B-A ' polymer used is such 
that the sum of the molecular weight of "A" with the 
molecular weight of "A' " is from about 14 to 31 percent 
(from about 14 to 29 percent when «B" i s 
poly(ethylene-butylene)) of the molecular weight of the 
A-B-A' block copolymer. 

A further such resiliency stretchable material is 
disclosed in U.S. Patent Application, Serial No. 760,449 
(attorney's docket no. 7005), in the name of Michael J. 
Morman, and assigned to the assignee of the present 
invention, entitled "Composite Nonwoven Elastic Web", the 
disclosure of which is incorporated herein by reference. 
That application is directed to a process for producing a 
composite nonwoven elastic web which is comoosed of a 
nonwoven elastic web that is joined to a fibrous nonwoven 
gathered web. In particular, the process disclosed therein 
produces a composite nonwoven elastic web which, in its 
relaxed, nonstretched state, is composed of a gathered 
nonwoven fibrous web that is joined to a nonwoven elastic 
web with the nonwoven elastic web having been relaxed from 
a stretched, biased length to a relaxed, unbiased, non- 
stretched length so as to gather the fibrous nonwoven 
gathered web. An important feature of the process disclosed 
therein is that the fibrous nonwoven gatherable web is 
formed directly onto a surface of the nonwoven elastic web 
while the nonwoven elastic web is maintained in a 
stretched, biased and elongated condition. The nonwoven 
elastic web may be formed by, for example, a meltblowing 
process or any other process for forming a nonwoven elastic 
web. For example, the nonwoven elastic web could be an 
apertured web. of an elastic film as opposed to a meltblown 
fibrous nonwoven elastic web. The formed nonwoven elastic 
web has a normal relaxed, nonstretched, nonbiased length. ' 
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Thereafter, the nonwoven elastic iweb. is elongated by b.eing 
stretched to a stretched, biased length. In a subsequent 
step of the process a fibrous nonwoven gatherable web may 
be formed, for example, by either a meltblowing or 
5 spinbonding process or any other process for forming a 
fibrous nonwoven gatherable web, directly upon a surface of 
the nonwoven elastic web while the nonwoven elastic web is 
maintained at its elongated , stretched and biased length. 
During formation of the fibrous nonwoven gatherable web the 

10 nonwoven elastic web is maintained at a stretched length 
which is at least about 125 percent, that is, at least 
about one and one quarter of the relaxed, unbiased length 
of the nonwoven elastic web. For example, the stretched, 
biased length of the nonwoven elastic web may be maintained 

15 in the range of from at least about 125 percent of the 
relaxed, unbiased length of the nonwoven elastic web to 
about 700 or more percent of the relaxed, unbiased length 
of the nonwoven elastic web. The fibrous nonwoven 
gatherable web is joined to the nonwoven elastic web while 

20 the nonwoven elastic web is maintained at its elongated 
stretched, biased length. This results in the formation of 
a composite nonwoven elastic web which includes the 
nonwoven elastic web which is joined to the fibrous 
nonwoven gatherable web. Because the fibrous nonwoven 

25 gatherable web is formed directly onto the surface of the 
nonwoven elastic web while the nonwoven elastic web is 
being maintained at its stretched, biased length, the 
nonwoven elastic web is, at this stage in the process, 
elongated, stretched and biased and the fibrous nonwoven 

30 gatherable web is in an ungathered but gatherable 
condition. In one aspect, the _ joining of the fibrous 
nonwoven gatherable web to the nonwoven elastic web is 
achieved by heat-bonding to fuse the two webs to each 
other. The heat-bonding may be carried out within the 

35 temperature range of from about 50°C below 
^;the melt temperature of at least one of the materials 
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«Ui»d to for. .« least one of the two veoJ to ab W ' the 
-it temperature of at least one of the materials utiUsed 
rats?" ™ ° £ tU ° «**•. " «*> «.r„u 9 h- 

S L ratJre f' 9 * ""^ «- - 

° £ ° ne " ° £ «•* -'terials utilised to 

Id" a ' he "- b °" dI "' — carried our 

un er appropriate conventional pressurised conditions. I 

nonwoven ,atherable web with the „„„„ ove „ elast ^ 
durxno £ormation 0£ the f . brous gatherabie c web 

urfac. of the sl „ tic ^ if ^ « the 

« fibrous „o„„ove„ elastic „ e b formed by , £ or examoli 
—,le»ent of the individual fih „ o7 h" 
f brous nonwoven ,ather,ble web with the fibrous "«„ 

2;;: " hi — * i„ divid „: 

ber of th e . f^""' «» -dividual 

loers ot th e fibrous elastic web Tf 
u . xc weD - If the nonwoven elastic 

individual fibers If tl T"" " ° f "» 

fibers of the fibrous n.therable web within the 
e ertures of the , ilm . The joini „, of • 

otner can also be achieved by £otming the non „ ove „ £j£ 

web out of a taoKy elastic material. , process that win be 

to each other may be f„ rther by it>plying 

-sure to the two webs after the oathable web -his b 1 

ed on the surface pf the elastic web. Purther improv - 
»ent „ the 301ni „ 9 Qf the ^ uebs ■ 

applyin, an adhesive material to the upper surface of the 
nonwoven eiastic web prior to formation of the " fibrous 
nonwoven gatherable web thereon. 
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After joining of the two webs to each 'other has been 
achieved to form a composite elastic web, the biasing force 
is removed from the composite nonwoven elastic web and the 
composite elastic web is allowed to relax to its normal 
5 relaxed, unbiased length. Because the fibrous nonwoven 
gatherable web is joined to the nonwoven elastic web while 
the nonwoven elastic web is stretched/ relaxation of the 
composite nonwoven elastic web results in the gatherable 
web being carried with the contracting nonwoven elastic web 

10 and thus being gathered. After gathering of the fibrous 
nonwoven gatherable web has occurred by reducing the 
biasing force on the composite nonwoven elastic web, the 
composite nonwoven elastic web may be rolled up in rolls 
for storage and shipment of directed to a manufacturing 

15 process for the production of products such as the dispos- 
able garments taught by the present application. 

As indicated above, the process disclosed in U.S. 
Patent Application Serial No. 760,449 {attorney's docket 
/ 7005] can be enhanced by the utilization of a tacky fibrous 

20 nonwoven elastic web which can be fcrmed by, for example, 
meltblowing microfibers of a tacky elastic material such 
as, for example,, an A-B-A' block copolymer or blends of 
such A-B-A 1 block copolymers with poly (alpha-methylstyrene) 
where M A" and "A ,n are each thermoplastic polystyrene or 

25 polystyrene homolog encblocks and "B" is an elastic 
polyisoprene midblock. In some embodiments "A" may be the 
same thermoplastic polystyrene or polystyrene homolog 
endblock as "A 1 11 • The tacky fibrous nonwoven elastic web is 
then elongated by being stretched to an elongated, 

30 stretched length and a fibrous nonwoven gatherable web is 
formed, for example, by, meltblowing or spinbonding the 
fibrous nonwoven gatherable web, directly "i^pon a surface of 
the tacky fibrous nonwoven elastic web while maintaining 
the fibrous nonwoven elastic web at its stretched length. 

35 As a result of the fact that the fibrous nonwoven elastic 
web is tacky, the fibrous nonwoven gatherable web is 
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■ simultaneously for„ed upon and 1 .WWy joined \o the 
surface of the tacky fibrous nonwoven elastic web This 

^ .*» £ °™"°" °< « -posits 

web havrno ,„ „ n ,. thered fibroua glthe „ Me ueb „ dhes 

loined to the tacky fibrous nonwoven elastic web with the 

■ of the two webs to each other bein, achieved by the 
adhere : „ a „ a „ g uhich „„„„ during » 

frbrous nonwoven gatherable web on the surface of £ 

two webs to each other n,ay be increased upon application of 
P ssure to the composite nonwoven elastic web by passing 

o iir 0 ;: ; h no "T n eustic - eb thro - 9h i »< 

rollers, which may be unheated S f ro , «.u 

■ J eacea ' after the composite web has 

been formed but before th P fiK,-„..,. . 

. . ore tne f ibrous tacky nonwoven elastic 

15 web is allowed to relax Th* ■ • . xastic 

f ^ u reiax. The adhesive joining may be 

further enhanced bv aDDlicat-i™ ~< ^ . 

£ Y a PP llca tion of an adhesive material to 

the surface of the tacky f ibrous nonwoven elastic web 

to formation of the gatherable web thereon. The composite 
^ n woven elastic web is then allowed to relax to its L mal 

o he^bl T length ' BeCaUSe the fibr ° US «en 
gatherable web is joined to the tacky fibrous nonwoven 

elastic web while the tacky fibrous nonwoven elastic web <s 
"J S<:re i tChed relaxation of the comoosUe 

nonwoven e astic web and thus the tacky fibrous nonwoven 
e stic web results in the gatherable web being carried 
wiJ, the contracting fibrous nonwoven elastic web and thus 
bein g hered . Affcer ^ fche ^^.^^ 

gatherable web has occurred the composite nonwoven elastic 
web may be rolled up in rolls for storage or direct! 
applied to a manufacturing process for the production of 
deposable garments such as the disposable garments taught 
by the^present application. 9 
The U.S. Patent ' Application, Serial No. 760 449 
attorneys docket 7005, is also directed to a composite 
o woven elastic web composed of a nonwoven elastic web 
that is joined to a gatherable fibrous nonwoven web which 
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has been gathered and with the composite web .having been 
formed by any of the embodiments of the process disclosed 
above. In particular, the composite nonwoven elastic web, 
in its relaxed, nonstretched state, is composed of a 
5 nonwoven elastic web that is joined to a fibrous nonwoven 
gathered web which has been gathered as a result of the 
nonwoven elastic web having been relaxed from an elongated 
stretched, biased length to a relaxed, unbiased non- 
stretched length. Exemplary elastomeric materials for use 

10 in formation of the fibrous nonwoven elastic web include 
polyester elastomeric materials, polyurethane elastomeric 
materials , and polyamide elastomeric materials. Other 
elastomeric materials for use in formation of the fibrous 
nonwoven elastic web include (a) A-B-A' block copolymers, 

15 where "A" and H A ,M are each a thermoplastic polymer 
endblock which includes a styrenic moiety and where "A" may 
be the same thermoplastic polymer endblock as "A ,n , such as 
a poly (vinyl arene) , and where "B" is an elastomeric 
polymer midblock such as a conjugated diene or a lower 

20 aikene or (b) blends of one or more polyolefins or 
poly (alpha-methyl styrene) with A-B-A 1 block copolymers, 
where "A n and n A ,n are each a thermoplastic polymer 
endblock which includes a styrenic moiety, where "A" may be 
the same thermoplastic polymer endblock as "A ,rt , such as a 

25 poly (vinyl arene) and where 11 B n is an elastomeric polymer 
midblock such as a conjugated diene or a lower aikene. The 
"A" and "A'" endblocks may be selected from the group 
including polystyrene and polystyrene homologs and the "B" 
midblock may be selected from the group including 

30 polyisoprene, polybutadiene or poly (ethylene-butylene) . If 
"A" and "A 1 " are selected from the group including 
polystyrene or polystyrene bomologs and "B" is 
poly (ethylene-butylene) / materials which may be blended 
with these block copolymers are polymers, including 

35 copolymers of ethylene, propylene, butene, other lower 
alkenes or one or more of these materials. If B A rt and "A"' 
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are selected from the group; including- -polystyrene' or 
Polystyrene homologs and "B" is a poiyi'soprVne midblock, a 
material for blending with this type of block copolymer is 
Poly (alpha-methylstyrene) v 
5 It is to be clearly understood that the description of 

..methods for making a material suitable for outer cover 20 
and the description of materials suitable for use as outer 
cover 20 is exemplary only and is not meant to be limiting 
\ Other resiliency stretchable materials could be used 
10 without departing from the spirit and scope of the present 
invention. 

Various materials are contemplated for use as the 
absorbent composite including fibrous materials, foams 
'particulates, etc. m general, the most economical liquid 
15 absorbent material for use in disposable diapers has been 
an absorbent fiber. The absorbent fiber most commonly used 
is cellulosic fiber such as comminuted wood pulp, commonly 
known in the art as "pulp fluff," or simply » fluffB 
Absorbent composites made from these fibers generally have 
20 alow density and a high capacity for absorbing fluids, but 
it has been found that their wicking capability is 
relatively poor. One prior art approach to solve the 
relatively poor wicking capability is taught in U.S. Patent 
No. 4,213,459, issued to Sigl, assigned to the assignee of 
25 the present invention. U.S. Patent No. 4,213,459 teaches a 
method wherein the pore sizes of the absorbent composite 
are decreased such that the improved capillary action of 
the pores overcomes the force of gravity to cause the waste 
liquid to move upwardly to other parts of the absorbent 
30 composite. Another approach to solve the problem of poor 
wicking capability is to provide an absorbent composite 
with at least two layers of cellulosic fibers of different 
densities or different average pore sizes. The absorbent 
composite may comprise a first, lower density layer of 
cellulosic fibers such as fluff which lies directly beneath 
bodyside l iner 42 with , (ICOB - d( nigher density lflyer Qf , 
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fluff beneath the first layer. * Predominantly softwood pulp 
fluff could be used for each of the above-described layers. 
Alternatively, a layer of predominantly softwood fluff can 
be used for the first layer and a layer of preponderantly 
5 hardwood fluff could be used for the second layer, in which 
case it is the average pore size and not necessarily the 
density that varies between the first and second layers. 
For the purposes of this disclosure, "predominantly" is 
intended to mean at least about 80% while "preponderantly" 

10 is intended to mean at least about SOS. Another 
alternative is to vary the pore size without necessarily 
varying the density. This can be done because hardwood 
fluff has a smaller pore size than softwood fluff and as a 
result, if hardwood fluff fibers are used as a replacement 

15 for the higher density softwood fluff fibers, two different 
pore size distributions will be . obtained, even if the 
density of each layer is the same. Thus, for example, a 
two component fluff sandwich comprising a coarse pore 
structure in the first layer obtained from a predominantly 

20 softwood fluff pulp and a fine pore structure in the second 
layer comprised of a preponderantly hardwood fluff, 
densified throughout to one density can be used. 

A second aspect relating to the absorbent composite 
relates to including a portion of a hydrogel as part of the 

25 absorbent composite. The term "hydrogel" as used herein 
refers to one or more hydrocolloid materials capable of 
absorbing many times their own weight of water or aqueous 
fluid. These materials are generally prepared by 
polymerizing one or more monomers which, if homopolymer ized 

30 by conventional methods, would form water soluble polymers. 
To render them wa ter-insoluble and suitable for the present 
invention, these polymers or mixture of polymers -are 
typically reacted, frequently with a crosslinking agent, to 
form crosslinked polymers, thereby introducing a limited 

35 water-insolubility while retaining susceptibility to 
swelling in water and water-containing fluids. 
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Pseudocrosslinking may also' be " achieved by chain 
entanglement of high-molecular weight polymers, thus 
effecting water insolubility. Typically, these 
hydrocolloids are salts of polyacrylic acid and variations 
5 thereof, such as methacrylic acid. Commercially they are 
available under such trademarks as WATER LOCK from Grain 
Processing Company; ARASORB 720 from Arakawa Chemical, Inc. 
^ (U.S.A.); and AQUALIC-CA from Nippon Shakubai/Japanese 
Catalytic Chemical Company. Alternative hydrogels may also 
10 include hydrophilic polymers grafted onto starch or 
cellulose backbones and cross linked carboxylated 
celluloses. 

The hydrogel may be sandwiched between a first higher 
density layer and a second higher density layer or between 

15 a low density layer and a high density layer. The hydrogel 
may be also disposed adjacent to a higher density layer 
which is in turn covered with a lower density layer. In 
addition to the absorbent composite being structured in 
layers, the hydrogel material may be disposed within the 

20 absorbent composite as a powder, fiber, etc., forming a 
mixture. The absorbent composite, in that case, may be 
provided with uniform densif ication of all layers to about 
0.1 g/cc, or in the range of about .1 g/cc. to about 0.35 
g/cc. 

25 The term "density" as used herein refers to the 

density of the composite structure of the * lower density 
layer or the higher density layer, and not the actual fiber 
density. (The actual fiber density is about 1.5 g/cc.) 
The density of the lower density layer should be in the 

30 range of about 0.03 to about 0.14 g/cc, with- the preferred 
, range at about 0.07 to about 0.11 g/cc. The higher density 
layer should have a density in the range of about 0.14 to 
about 0.35 g/cc, and preferably in the range"~of about 0.16 
to about 0.3 g/cc. for providing the desired capillarity 

35 without excessive stiffness. The density for these 
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preferred ranges is a density measured under 'a load ' of 
1379 Pa (0.2 psi). 

Comminuted wood pulp (fluff) is preferred as an 
absorbent fiber, but other cellulose fibers such as cotton 
5 linters can be used. The preferred fluff is southern pine 
kraft wood pulp (i.e., made according to the sulfate 
process commonly known in the art) which has been bleached, 
such as can be purchased from International Paper Company. 
A suitable hardwood fluff pulp is Southern Hardwood Kraft 
10 obtainable from Weyerhaueser Company as "New Bern 309." 

Alternate embodiments may be utilized without depart- 
ing from the spirit of the invention. For example, tt>e 
densified fluff layer could also be used with other absorb- 
ents such as coformed (meltblown polymer fibers combined 
15 with wood pulp and/or stable fibers) webs, carded webs, 
air-formed (staple wood pulp blends) webs, and the like, at 
a lower density. 

According to a further aspect of the present inven- 
, tion, the absorbent composite may comprise a mixture of a 
20 hydrogel material with 2-98% by weight of a filler 
material. The "filler materials" may include a wide 
variety of materials in powder, fiber, or particulate form 
such as an absorbent fiber wherein the absorbent fiber may 
be a cellulosic fiber (as described above), a hydrophilic 
25 material or a hydrophobic material. The filler materials 
may be treated with a surfactant to improve surface 
wetability. Examples include polyolefins such as 
polyethylene, polypropylene, and polystyrene, as well as 
natural, slightly absorbent clays, micas or vegetable (for 
30 example, corn cob) debris, as well as blends of these 
materials. See U.S. Patent 4,381,782 to Mazurak'et al. # the 
disclosure of which is incorporated by reference and relied 
upon. 

Surfactants which may be utilized in accordance with 
35 the invention include ionic and nonionic materials such as 
AEROSOL 0. T. (American Cyanamid) , TEEPOL 610 (Particle 
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Data Laboratories, Ltd.), NEODOL^V (Shell chemical 
Company), DUOMEEN-361 (Armour Industrial Chemical Company) 
and TRITON X-102 (Rohm and Haas Co). 

The filler material is first uniformly wetted with up 
to about 20% by weight of surfactant solution containing 
surfactant in the range of from about 0.5% to 2.5% by 
weight. The hydrogel powder is then added and the 
admixture thoroughly blended to provide an intimate mixture 
and integration throughout of the components. The hydrogel 
particles will swell slightly and adhere to the filler 
material. After drying, the admixture is preferably 
subjected to slight mechanical action destroying lumps m 
use the filler material acts to rapidly W ick i iquid 
throughout the mixture and substantially eliminate the 
tendency to form gel blocks. while it is not desired to 
limit the invention to any particular theory, it is 
believed that the surfactant liquid slightly swells the dry 
hydrogel making it sticky and allowing it to adhere to 
filler particles/ For this reason it is preferred that the 
filler be damp, including up to 10% by weight of water 
prior to mixing with surfactant solution.' 

The amounts of filler material are in the range of 
2-98% by weight with the preferred amount being in the 
range of 5% to 95% and, even more preferably, 25% to 7S%, 
based on the weight of hydrogel material. The surfactant 
is preferably added to filler material in an amount of 
about 0.05% to 0.5% and, more preferably, 0.1% to 0.2% by 
weight based on the amount of nonabsorbent filler. The 
filler material is of relatively large average particle 
diameter in the range of from 1-10,000, preferably 1-1,000, 
and, most preferred 10-100 times the average hydrogel 
particle diameter. 

Thus, while the invention has now been described with 
reference to several preferred embodiments and illustrated 
with regard to a range of optional features, those skilled 
in the art will appreciate that various substitutions, 
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omissions, modifications, and yrh&nges * jndy be {nade* without 
departing from the spirit hereof. Accordingly, it is 
intended that the foregoing description be deemed merely 
exemplary of the preferred scope of the present invention 
and not to be deemed a limitation thereof. 
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CLAIMS 

1. 



An anatomically form-fitting, generally self- 
5 adjusting disposable garment (10) comprising: 

■ an outer cover (20, resiliently-stretchable. 

in at least one direction; 

\ „ »^orbe„t „eans (36), disposed within said 

I outer cover „„. for al)sorbing a „ d eo „ taini " 

10 fluids and other exudates; and 

said H at K taChment ^ (16) £or integrally disposing 

street? (38) WitMn ^ resiliently- 

stretchable outer cover (20, whereby the stretchability 
of said resiliently-stretchable outer cover (20) is 
15 uninhibited. ' . 

2. The garment of claim 1 wherein said absorbent 
means comprising: 

an independent absorbent structure (22)- 

20 / 3 Uquid Permeable bodyside "liner (42,- 

a liquid impermeable barrier (44, secured 

. to said liner (42,; and secured 

an absorbent composite (38, disposed between 
said barrier (44, and said liner (42,. 

25 

attachment ^ 93rment °' ^ 1 0r 2 herein said 
a ach.ent means comprise autogenous bonding me ans 
(45, for bonding said bodyside liner (42) to said 

stretchable outer cover (20) while ^ 
,,„, , y ' wnue said outer cover 

30 (20) is in a stretched condition. 

4. The garment of one of the preceding claims 

wherein said absorbent structure (22) fn.^K 

= .. " ure KiZ > further comprises 

tissue envelope (43) disposed around S portion of 
35 said absorbent composite (38). 



5. The garment of one of the preceding claims 

werem said attachment means comprise bonds generate! 
ultrasonically. yenerated 
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6. The garment of one of the preceding claims 
wherein said at least one direction, in which the outer 
cover (20) is resiliently-stretchable, is cross body to 
the wearer. 

7. The garment of one of the preceding claims 
wherein said outer cover (20) is stretchable in a range 
from 20% to 200%. 

8. The garment of one of the preceding claims 
wherein peripheral edges (24, 52 , 54) of said outer 
cover (20) are hemmed . 

9. The garment of one of the preceding claims 
wherein said outer cover (20) is air and/or liquid 
permeable. 

10. The garment of one of the preceding claims 
further comprising fastening means (16) for securing 
said disposable garment around a wearer. 

11. The garment of claim 10 wherein said fastening 
means (16) comprise fixed position fastening means. 

12. The garment of claim 10 or 11 wherein said 
fastening means comprise full-length fastening means 
(70, 74; 72, 76). 

13. The garment of one of the preceding claims 
wherein said outer cover (20) comprises an elastomeric 
nonwoven fabric. 

14. The garment of one of the ^preceding claims 
wherein said attachment means includes pocket forming 
means (29; 31) for maintaining said absorbent means 
(38) disposed within said outer cover (20). 
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15. The garment of cla im 14 wherein said pocket form- 
ing means (29, 31) comprises: 

(3D with" 'T WaiSt flaP f ° rming 3 first P° ck ^ 

(31) ^with saad outer cover (20) within which a first 

end of .aid .absorbent structure (22) is disposed; and 

(29) with 6 ,^ W3iSt fl3P (26) f ° rming 3 S6COnd Pocket 
Z ° Uter — r (20) within which a second 

end of said absorbent structure (22) is disposed 



10 16. 



16- The garment of one of the preceding claims 

wherein said front and back waist flaps (28 261 
«5*oH«„«, /c-,» ps ua ' 26 ) comprise 

sections «,„ of said outer cover (20> uherein said 

sections , re folded over and bonded to said outer cover 



15 



where!; said , ™ ° f PreCedin ^ clai - 

"ection ! OUt " — C20) comprises a front waist 
section (66), a back waist section (64, and a crotch 

20 ZlTJ^ thereb6tWeen ^ther comprising hemm 

edges (24, on outermost portions of said crotch sections. 

18. The garment of one of the preceding claims 

wherein said absorbent structure (22, further 
a r*v^„u ^. ' £urther comprises 

25 said T diSP ° Sed b "" Mn Said fir " — «* 

a d aH M d ° f abs ° rbent stru " u " «" 

(50) for bonding said crotch section of said absorbent 

structure (2a) to said „ otch section 

cover (20). outer 

30 

..eans'iso, 5! ' r '° ent °' Clai " " """"" " id 

means (50) are autogenous bonding means. 

35 wbereU said"" J"™"' °' °' » r ~" 1 »« 

vherern said outer cover ,20, coepri.es a front „aist 
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section, a back waist section and a crotch section 
therebetween , including waist straightening means for 
straightening said front waist section and/or said back 
waist section. 

21. The garment of claim 20 wherein said waist 
straightening means comprise tucks (57) in outermost 
portions of at least one of said front waist section 
and said back waist section. 

22. The garment of claim 21 wherein said front 
waist section and said back waist section have hemmed 
edges (26, 28) and wherein said tucks (57) comprise 
folded and bonded portions of said hemmed edges (26, 
28). 

23- The garment of claim 22 wherein said folded 

and bonded portions of said hemmed edges are located 
at selected locations on said hemmed edge, preferably 
at the outermost portions of said front waist section 
and said back waist section. 

24. The garment of claim 23 wherein said selected 
locations extend from said outermost portions of said 
front and back waist sections to a center portion of 
said front and back waist section, preferably having 
a preselected length (59) of 6.35 mm to 12.7 mm (1/4 
to 1/2 inch) . 

25. The garment of one of claims 22 to 24 wherein 
said folded and bonded portions at said hemmed edges 
(26, 28) are folded over a preselected distance, preferably 
from 3.17 mm to 9.52 mm (1/8 to 3/8 inch). 

26. The garment of one of the preceding claims 
wherein said liquid permeable body side liner (42) is 
resiliently stretchable in at least one direction and 
integrally retained within said outer cover -(20). 
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27. The garment of claim oe. „u 
liner (42) is re<H „ !, Said bod y"de 

direction and ' * Stretc ^ble in a vertical 

irection and wherein said bodyside liner uyy ■ 
peripherally bonded to said , > 18 

structure ,22, to ... """" » bs ~be„t 

«rst tens c „ 9 for H. " "*V — 

crossboay air.ction a Z£ L ■ 

««• - periphery bona, t " J*" "° dyS " e 

saia ooa ysi a. liner V is " d b ""« <«> -i. 

by a secona t.„.< • " etChed ln a crossboay airection 

•tructor. to ass»,»e . ! '! S " d 
■assume a cupped profile t n 

direction when said second JL crossbody 
ia second tensioning force i s removed. 

28. The garment of claim 26 or n u 

20 bodyside i ine r ( 42 ) «. .,. 2? wherei " said 

verti ca1 a- resiliently stretchable in a 

outer cover (20). resille ntly-stretchable 



25 29. 
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29 • The garment of claim t>n u 
liner (42) n ■ u wherein said bodyside 

stretch ^"^0^ " re£ai « ntl " 
<«) is etretchea i7 b ° dyside 
teusionio, Jrce .hereby ' 
iiner causes saia aisposable """^ b ° dySid * 

Position when .J "> — - ■ 

•na/or wherein saia LI ! ' ""^ iS '««»"« 

-iiienuy stretcbsMe 7„ ? ^ f "»>~ 
»»erei„ said boaysias User is """"" 
"ia outer cover • ,20. ! , ^"Pnerally bo.aea to 
stretcbea i„ . JJ£ ZLTL ""^ * 
force whereby saia r , Y " S ' C °" d """o-ing 

y sa ld resruently-stretchabie boaysia. 
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liner (42) causes said disposable garment to assume 
a cupped profile in a crossbody direction when said 
second tensioning force is removed. 

5 30. The garment of one of the preceding claims 

wherein the outer cover (20) is an air-permeable 
elastomeric nonwoven fabric resiliently stretchable 
from about 20% to 200% in at least one direction. 

10 31. The garment of claim 30 wherein said elastomeric 

nonwoven fabric comprises a stretch bonded laminate 
material . 

32. The garment of claim 31 wherein said stretch- 
15 bonded laminate material comprises an A-B-A* block 

copolymer . 

33. The garment of claims 31 or 32 wherein said 
stretch-bonded laminate material comprises an extrudable 

20 polyolefin. 

34. The garment of claim 33 wherein said polyolefin 
is meltblown onto opposing surfaces of a stretched 
elastomeric material. 

25 
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